Otolith microchemistry is a widely used technique for elucidating life history patterns in 13 fishes. This typically involves sectioning the otolith and collecting elemental signatures 14 via laser ablation. But this requires time-intensive handling that may influence results. 15
elemental composition and depth to assess the magnitude of tailing effects prior to 98 using depth-profiling in LA-ICP-MS analysis. Following their recommendation, we 99 examined down-hole elemental fractionation at a range of spot sizes (50-90 µm), depths 100 (100-200 µm) and masses ( 23 Na, 24 When individual traces were examined, some elements displayed noticeable tailing 383 during ablation. This was observed as an initially rapid decrease in concentration at the 384 layer transition, followed by a period of equilibration where the concentration slowly 385 decreased to the mean concentration of the bottom layer. This resulted in traces with 386 extended tails on waning signals for these elements (Fig. 4) . off is reduced ablation yield at smaller spot sizes and reduced analytical precision, 515 which may limit the ability to reliably characterize less abundant elements. Two 516 possible explanations for the observed relationship between transition time and spot 517 size are postulated. One possibility is that layers in the composite were presented to the 518 laser at a slightly non-perpendicular angle, with larger spot sizes then interacting with 519 angled surfaces as they progressed through the transition of the otolith composites (Fig.  520   6a) . The other possibility is that pit morphology departed from the ideal 'top-hat' form 521 over the course of the ablation and non-target ablation occurred (Eggins et al. 1998) 522 (Fig. 6b) . Either or both processes may be occurring. In applications analysing whole 523 otoliths, layers are likely to have a non-perpendicular presentation, and researchers will 524 be faced with similar patterns to those presented here. 
